July 1, 1952 R.w. ERWIN 2,601,903 
METHOD AND APPARATUS FOR TREATING CRUDE 
OIL EULSIONS FR0 OIL WELLS 
Filed Feb, 24, 1948 4 Shee%s-Shee% i 



July 1, 1952 R.W. ERWIN 2,601,903 
METHOD AND APPARATUS FOR TREATING CRUDE 
OIL EMULSIONS FROM OIL WELLS 
Filed Feb. 24, 1948 4 Sheets-Sheet 2 



July 1, !952 R.W. ERWlN 2,601,903 
METHOD AND APPARATUS FOR TREATING CRUDE 
OIL EULSIONS FRO OIL WELLS 
Filed Feb. 4, 1948 4 Shee%s-Shee%  



July 1, 1952 R.w. ERWlN 2,601,903 
METHOD AND APPARATUS FOR TREATING CRUDE 
0IL EMULSIONS FROM 0IL WELLS 
Filed Feb. 24, 1948 4 Sheets-Sheet 4 

iiiiii I --" 
llll,ll _" 
I!r,|!',| -  



Patented Jul 1, 1952 

2,601,903 

UNITED STATES PATENT OFFICE 



evil of re-emulsifying the off with the water that 
has once .been separated from it. Other emulsion 
treating systems provide for removal of water 
from each wash zone, but aH such systems with 
which I am familiar are gravity flow systems 
and do hot provide forced flow of off and emul- 
sions througl succeeding wash zones,  hènce the 
ravitational removal of water in such systems 
is simple, forthright and requires no novel means 
such as will be C3sclosed in this invention. 
iV£oreover, removal of water ïrom each zone 
sures minimum and decreasing èmulsion load 
on each succeeding zone as if pursues its path 
through the wash system. This water removal, 
in accordance with ïîy invention, is accomplished 
automatica]ly and without use of moving parts 
or mechanisms by employing inverted U type 
gas vented water legs, either adjustable or non- 
adjustable, which may be located either inside 
the wash zone or outside connected in through 
openings, with suflicient liquid seal on the drain 
risers to Prevent normal entrained gas volumes 
fr0m breakilg through and flowing with the 
withdrawn water. ]y having these drain risers 
sufliciently high to do this, the. gas, oil and 
emutsion eanJpursue but one path:which is the 
desired one through the restricted porous or 
perforated 'preaders in each wash zone. Thus 
the water passes over the vented inverted U as 
if is re!eased from the emu]sion, maintaining 
deflnite oil-water level in the wash zone, and 
avoiding remixin or re-emulsifying off and 
water. 
(4) Stil] another object is the breaking down 
óf 0fl-water. emulsions, separating the off and 
ter from each othèr bY any conventional settling 
and.washing means, withdrawing the wàter from 
the bfl prior to succeeding washing and baffiing, 
then rej0".ming the off and water in separate flow- 
ing strata, passing both strata through a common 
lïlter, dèterrent or impediment medium prior to 
entering the final settling zone, In this impedi- 
ment.:or flltering zone entrained water in the 
off -is ;coalesced and dropped out fo the flowïng 
stratum of. water beneath, and entrained off in 
tliè wter is crubbed and floated out of the water 
pssing:into the fl«wing off Stratum above. This 
is-best accomplished in my horizontal treater as 
will be shown, automatically and without re- 
sort fo valves .floats or other means with movfiug 
parts. 
(5) A further object is fo provide an insulating 
an d cushioning làyer of gas between the oil zone 
ànd the--partition separating the free. water 
knock0ut  rom the.heating chamber. This.gas 
z6ièhhs-three important-functions, as follos: 
-(-Tointtlate the free Wáter knockout zone 
ïrom'the"hèating zone» preventing easF transfer 
of: lieatrom tlie .hot zone ho the cooler zone. 
() TES provide a resilient cushion to absorb 
uneven.heads or fl6w of fluids into the freewater 
knockout chamber, thus providing for a .more 
steady feed of off and emulsion rom the. free 
water knockout zone to the.heating zone.  
/(c)'To providea largê surfacg area .above the 
layer-Of emulsion, permitting ëxcess 'absorbed 
and entrined gases fo.break out  of soution 
thereby permitting theiz  separation .ïrom tle off 
-Ttie. thickness of this as-zone is Iëtermined. 
bYthe-ertical.]oCatiozfof vent holes in the emui- 
sïònï fee'dr "Up pipès"which convey off!and 
emulsioïi..from free  waterkhockout Zone t6 the. 
spètles-in the heating, zone. " Sli0uld there-be 
an:xcëss o  gas that thè vent holes hre.unable 
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fo handle, then if forms a thicker layer and vents 
through a special conduit that conveys it up 
through the heating chamber, dischar2iug it into 
a gas space above the liquids in the heating 
 chamber. 
(6) Another object is to provide a means and 
method of safely and simply by-passing surplus 
gas around the spreader wash zones, thereby 
avoiding overloading of saine, taking the gas from 
i0 one part of the flow system (the heating zone) 
 and returning it fo another part with minimum 
disturbance fo the liquids therein. This is accom- 
plished by perraitting surplus gas to travel with 
the water from the free water knockout, once 
15 suflicient back pressure fo break the liquid seal 
in water by-pass has been formed, and introduc- 
ing water and gas into a vertical conduit that 
permits gas to bubble up through if without agi- 
tating the water-ofl strata in this zone. The 
20 water is discharged from the lower part of this 
conduit, the gas rom the top end which protrudes 
into the gas zone of this introduction chamber. 
Nomally, if a moderate amount of gas enters 
with the ofl emuision and water into the treat- 
25 ing system, the gas will travel with the off and 
emulsion through the spreaders and wash zones. 
This obtains because of the gas pressure resistant 
water liquid seal in the down pipes leading to the 
water by-pass line which is broken only when in- 
3O troduction of surplus gas causes excess pressures 
fo build up. 
() A further object is provision of means ïor 
thoroughly cleausing the gas of mists, foams, 
etc., by passing if through a common tirer or 
35 impediment medium with the off and water 
streams, without mixing with either oil or water. 
So far as I am aware this can be accomplished 
only in a system with horizontal flow as depicted 
with novelty in this disclosure..Thus the 
40 trained mist or foam knocked out of.thegas falis 
directly into the flowing off stratum where if 
rightly belongs. 
(8) Anothez object is the provision of con- 
trolled and automatic discharge of gas from the 
45 system by use of a float a.ctuated gas discharge 
valve located in the final oil-water settling zone. 
Surplus gas may be thus. handled, whereas 
smaller, unimportant volumes of gas may be 
allowed to pass on with treated off to the stock 
50 tanks. - 
(9) Another object of this'invention is to 
facilitatecleaning and inspection of conduits and 
zones by having all-water discharging conduits 
attached only. to manway covers of each zone 
55 cleanout manway, making them easily removable 
from the vessel. 
The invention will be more readily understood 
by reference fo the accompanying drawingi and. 
the ..following detailed description,, in which a 
60 Specific embodiment of the inventive thought is 
set forth by way of. illustration rather than by 
waF of limitation. 
In the drawings:  -  
Fig 1: ts a vertical longitudinal section, largely 
65 diagrammatic in character, of my entire system, 
parts bing shown in elevation; -. 
Fig. 2 is a' vertical longitudinal view on a larger 
scale ofthe filtering or settling zone or chamber 
and a portion-of the adjacent baffling or washin 
70 zone oz chamber; . ., " 
.:Fig.::3.iS .a simflar view showing the baffiing 
zon or: hamber together with portions of'.the 
two adjacent chambers; .....   
Figç'4 is a similar view showing thd combined 
75 lieating and knockout zone or chamber, together 
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with a portion of the adjacent bafiïing chamber 
or zone; and 
Fig. 5 is a vertical transverse section on the 
line .5--5 of Fig. 1, but on the scale of Figs. 2 to 4, 
inclusive. 
As shown, the treater comprises, an elongated 
horizontal tank ! which constitutes the main 
treating vessel, and this preferably includes three 
principal chambers or zones A, B and C arranged 
in horizontal alignment from left to right. The 
zone A at the right-hand of the treater is a com- 
bined heating and knockout zone and is subdi- 
vided by a horizontal perforaf, ed partition. 12 into 
an upper or heating chamber A I and a lower 
knockout chamber or zone A 2, the whole zone A 
being surrounded by an annular heat exchanger 
A 3 which serves fo preheat the untreated emul- 
sion entering the system and fo cool the treated 
hot clean oil from which water and gas bave 
been removed, prior fo the final discharge of the 
cooled clean oil from the system. The zone B in- 
termediate the zones A and C is separated from 
the zone A by a partition 2- and comprises the 
baffling or washing zone. T.he zone B is divided 
into sub-zones and is provided with a plurality 
of upright pipes having perforated, sem'ated or 
porous outlets to. facilitate the washin andbaf- 
fling operation, each pipe di,charging into a 
chamber or section of the composite zone which 
is separated from the next zone by a partition 
similar to the partition which separates the zone 
B from the zone A. Any desiïed number of 
pipes and sub-chambers may be employed in 
connection with the washing or bafiling zone. B. 
The washing or baiïling zone is separated from 
the flltering or settling zone or chamber C by 
a partition $0, whfle a pair of porous plates or 
partitions 33 and ' divide the major flltering 
and settling zone C into sub-zones or compart- 
ments C 1, C 2 and C . The compartment C1 
may be termed the water receiving sub-zone and 
extends between the partitions 30 and 3, whfle 
compartment C 2 extends between two porous 
plates 33 and 33' and may contain any suit- 
able flltering means, such as excelsior, glasswool, 
or the like, and may be referred fo more par- 
ticularly as a fdtering portion of the zone C, al- 
though settling a]so takes place within this sub- 
zone. As shown, glass wool is employed in the 
a'as zone and wood exce]sior is employed in. the 
off and water zones of the filtering chamber. 
The sub-zone C  extends from the perforated 
plate 32' to the end of the treater and may be 
referred to as the final settling chamber. From 
the top portion of this settling chamber surplus 
gas may be withdrawn from the system, while 
brine or water separated from the fluid being 
treated is withdrawn from the lower portion of 
the chamber, and from the intermediat por- 
tion of the chamber clean off is withdrawn, which, 
after preheating the incoming emulsion passing. 
through the heat exchanger A , is dischaged 
from the systsm and passed to storage. 
It will be noted that a gas layer o.r zone D 
extends along the entire upper portion of the 
treating vessel or tank I, including the top. por- 
tions of each of the zones A, B and C, so.that the 
entire system is subject to gas pressure, and it 
wfll be further noted that this gas zone is con- 
nected with inverted U-pipes E and E' at either 
end of the treater, also designated by numerals 
 and , which are utilized for controlling the 
oil-water level in the heating chamber A t and 
in the final settiing zone C , respectively. 
Some of the principal zones of the apparatus 

having been briefly described principally by the 
use of reference letters in order fo give an idea 
of the general arrangement and operation of the 
device, a more detailed description of parts will 
5 follow, in which reference numerals vill also be 
employed fo describe particular parts or elements 
of the system. 
Commencing" with the zone A, the heat ex- 
changer A 3 which surrounds the right-hand end 
10 of the main horizontal treating vessel ! com- 
prises an irmer annular spaee  through which 
untreated fluid containing off, emulsion, g.as and 
water is supplied fo the system, which inner space 
is separated by means of a jacket  completely 
1 or substantially stu.rounding the main vessel, 
from an outer annular space through which hot 
treated off is passed in the heat interchange rela- 
tion to the incoming emulsion, etc., prior to dis- 
charge of the treated material from the system 
20 and passage to an off storage tank or the like. 
The incoming fluid under flowing pressure and 
comprising an oil-water emulsion, together with 
untreated off, gas and water, is supplied to the 
inner .space 2 through an inlet pipe ç leading 
25 from a source of supply such as an off well, or 
from a gas separator or the like (not shown). 
The incoming fiuid is pïeheated hOt only by 
interchange with the outgoing off in the outer 
space , but also by heat interchange with the 
30 contents of the tank in the upper or heating 
zone A t and in the looEver or free water knock- 
out zone A. " The preheated emulsion, etc., un- 
der flowing pressure passes from the space  
through  through a top opening  at the oppo- 
35 site end Of the jacket from the inlet 6 and 
thence passes downward]y through a downpipe 
$ which leads to a spreader which, in turn, dis- 
charges the preheated emulsion etc. into an emul- 
sion zone [) located intermediate a brine con- 
t0 taining zone or layer 4 at the bottom of the 
tank and anupper gas layer I which under- 
lies the partition  dividing the water knock- 
out chamber A  from the upper heating zone A t. 
Emu]sion from the zone   is discharged into the 
t5 lower portion of the heating zone A t through 
short upright pipes  having their entrance 
openings [ at the lower limit of the zone [. 
Each of the pipes I is provided with one or 
more gas vent openings 15 located below the 
0 horizontal partition I for removing a normal 
amount of gas formed beneath the partition [. 
The distance of these openings 15 vertically be- 
low the partition I. determines the thickness of 
the gas zone | ! when only a small volume of gas 
55 is. present. Preferably, the pipes [4 are arranged 
n one or more longitudinally extendin rows, 
two being shown in Fil. 5, and spreaders [ are 
provided for each row, which spreaders may be 
perforated, slotted or serrated. A simple and 
60 cheap form of spreader is a perforated inverted 
steel channel I with the ends capped. Each 
spreader |6 may lie loosely over the tops of its 
respective row of pipes, [4, or if may be bolted 
or welded to the partition [. One or more 
65 of these spreaders may be employed, each pref- 
erably tinderlying a heating element I within 
the heating zone AL The heating element [ 
may be of any suitable design or shape, but a 
tri-tube design such as is disclosed in my co- 
Z0 pending application Serial No. 587,387, fi]ed April 
9/ 1945, now Patent No. 2,495,673, dated Janu- 
ary 2t, 1950, is preferred. The heating e]ement 
[should be substantially immersed in a brine 
layer I which extends from the top of the par- 
7 tition [2 to an ofl-emulsion layer |, above which 
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is located a gas zone or layer 29 formlng part 
of the upper gas zone D which extends along 
the top of the entire treating tank, as previously 
described. 
As also previously described, a partition 22 
separates the zone A from the washing and baf- 
fling zone B. An ourlet pipe 2, the entrance 
to which passes through said partition 22, con- 
nects the zones A and B and serres fo conduct 
off, emulsion and gas from the upper portion of 
the heating chamber A 1 with the first section 
or sub-chamber of the washing zone B. The 
thickness of the gas layer 29 in the zone A 1 and 
of the entire gas layer D within the treater  
is regulated by the position of the entrance to 
the ourlet pipe 2!. This pipe discharges into 
the section '24 through a perforated, serrated or 
porous ourlet 23 located at the bottom of the 
pipe 2L 
As shown, the washing zone inc]udes sub-sec- 
tions each including a downpipe simflar to the 
pipe 2 ! and each provided with a perforated, ser- 
rated or porous ourlet similar to the ourlet 23. 
The top portion of the first section 24 of the 
washing zone is connected with the next section 
throuh a pipe 25 simflar in function and struc- 
ture to the pipe 2!, which pipe -5 passes through 
a partition -6 and discharges through an ourlet 
27 similar fo ourlet 23 into the second section 
or sub-chamber 28 of the washing zone. In the 
top of the sub-chamber 28 a third downpipe 29 
similar to pipes '2 and 25 leads through a par- 
tition 39 into the lower or brine zone 3 of the 
final se%lin-filtering by-passed water receiving 
chamber C, above which is a clean cil zone or 
laFeï 3-. As previously pointed out, the cham- 
ber C is divided into three sub-chambers C , C  
and C  by the perforated plates 33 anoE 33' 
which define the filtering zone C ", which may, 
if desired, contain excelsior or Other suitable fil- 
tering media. By-passed water from the water 
knockout zone A" may be delivered to the flrst or 
waer receivin section C  of the zone C whfle 
filtering is performed within the section C  and 
c]ean off, gas and brine maF be separately with- 
drawn from different leve]s of the final settling 
sub-zone C . 
For withdrawing clean off from the treater an 
off ourlet pipe 3, preferably elonated and per- 
ïorated to prevent ]ocalized channe]ing or suc- 
tion effect, is provided leadin from the upper 
portion of sub-zone 63. This ourlet pipe extends 
horizontally along the top of the clean off layer 
in the sub-zone C  at it juncture with the upper 
as zone 35, the depth of which as layer is de- 
termined by the vertical location of the ourlet 
pipe 34, and by a float control ourlet valve 8 
which regulates the discharge of gas from the 
zone 35. 
From the perforated pipe 34 a downpipe 34  
]eads to a horizontal pipe 36 which connects af 
7 with the ouer annular space  of the heat ex- 
changer A . Off is discharged from the top of 
the annulus 4 through an ourlet pipe 38 leading 
fo a place of storage or use. 
Considerin now the sub zone A, means are 
provided near the left hand end of said zone A 
for returnin hot vafer or brine from the upper 
heatin zone A  to the lower knockout zone A ". 
As best shown in Fig. 5, a pair of curved down- 
pipes 9, 3' are provided for this purpose ex- 
tending inwardly from the outer portion of the 
tank and havin their inlets within the heating 
zone A just above partition |2, and their out]ets 
near the center of the tank in the emulsion layer 
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or zone  9 of the knockout chamber A 2, said pipes 
being curved or bent intermediate their ends. 
As shown, the left hand return pipe 39 discharges 
directly teneath the spreader 9 and the right 
5 hand return pipe 39' discharges adjacent the 
spreader. If desired both pipes could discharge 
beneath the spreader 9 or both adjacent the 
spreader. Any desired number of return pipes 
may be USed without departing from the spirit of 
10 the invention. 
The thickness Of the brine layer 49 within the 
lower portion of the water knockout chamber A  
is determined by the level of the lower ends of the 
oil pipes 4 which communicate with the heating 
15 zone !8 within the upper chamber A L 
Leading outwardly from the brine chamber 49 
and the water knockout zone A 2 is an elongated 
horizontal brine pickup pipe 4! through which 
brine may be withdrawn from the knockout zone 
20 for return to the system in the first section C  of 
the sett]ing and filtering chamber C. As shown 
the perforated pipe 4! is connected to an out]et 
pipe 2 passing through a manway lid and lead- 
ing to the control device E comprising an inverted 
25 -tube 44 provided with unions 45 at each end to 
permit pivotal swinging of the -tube to adjust 
its upper level and also to permit removal of the 
U-tube and of the pipes connected thereto. 
A water conduit 46 leads from the -tube 44 to 
30 a liquid level riser pipe 49 which delivers the brine 
to a gas conduit cylinder 92 within the water re- 
ceiving chamber C  of the settling zone C. A gas 
conduit 47, preferably flexible, connects the top 
of the -tube 44 with a gas ourlet 49 leading from 
35 the gas zone 29 at the top of the heating chamber. 
This arrangement provides an out]et for surplus 
gas from the zone 29 and also permits gas venting 
the top of the -tube 4. 
As previously stated the brine passing over - 
40 tube 4 is returned to the system through pipes 
45 and 49, the latter re-entering the treating tank 
through the lid of a manway 89 located in the 
bottom of the tank. The brine is discharged into 
the riser 82, the top of which opens into gas con- 
45 duit 79 and is discharged from the riser 82 into a 
wash and discharge zone chamber 8 through an 
ourlet opening 59 at the bottom of the riser 92. 
Zone numerically designated 78 corresponds gen- 
erally with the water receiving zone C  of the set- 
50 tling chamber C. 
' Vented -tubes for returning brine from which 
off bas been separated in the sub-chambers 2 
and 28 of the washing and baflling zone B may be 
connected to the return pipe 48 leading from the 
55 knockout chamber and discharged into the filter- 
ing and settling zone C. As shown the tube for 
withdrawing brine from the chamber 24 com- 
prises an inlet leg or pipe 5| open at the bottom 
located within the brine zone and connected by 
60 horizontal connection 52 passing through the off 
zone above the brine zone to the downpipe 5 
which passes downwardly through the oil and 
brine zones and connects with the conduit 4. 
A gas vent 53 may be provided at the top of the 
6 pipe 54 opening into the upper gase zone at the 
top of the treater. 
Similarly, an inlet pipe 55 open at its lower 
portion serres to draw brine from the wash zone 
2.8 said inlet pipe being connected at 55 to a 
0 downpipe 58 vented at its top at 57 and discharg- 
ing at ifs lower end into the conduit 46 leading 
to the fi]tering and settling chamber C. 
In order to facilitate passage of brine through 
the filtering zone C  (99) inlets and discharge 
7] openings 59 and 59  are provided in the lower 
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ends of the perforated plates 33 and 33' which de- 
fine said lter zone. 
Brine may be finally withdrawn from the 
treater through a pefforated pipe 80 located near 
the bottom of the tank within the settling zone 
at the left hand end of the tank. A U-tube 8 
pivotally adjustable by means of rotatable unions 
82 is interposed between the pipe 80 and a pipe 
leading to storage. In the ourlet connection there 
Is preferably provided a liquid seal water out- 
let control valve 63. A flexible pipe or hose 84 is 
shown as connecting the top oï the inverted U- 
tube 8 with the gas zone 35 through conne,tion 
88. 
Access fo the interior of the tank may be had 
at suitable intervals through manways having 
removable lids. Thns, ïor example, a manhole 
88 in the bottom oï the tnk provides access to the 
final settling zone C 3 adjacent brine outlet pipe 
'80, also upper and lower manways 87 and 88 pro- 
vide access to the filtering zone C 2 (00) and lower 
manways 80, 70 and7! in the bottom of the tank 
provide access to the gas conduit cylinder 82 and 
fo the individual chambers 20 and 24, respective- 
ly, of the washing and baffiing zone B. 
In ortier to permit removal of the 0rine return 
pipes 48, 49, 54 and 50 from the treater suitable 
unions 72, 73 and 73 a may be provided in addi- 
tion fo unions 45, 45 at each side of the inverted 
U-tube 44 Which connects the pipe 46 to the per- 
forated brine removal pipe within the knockout 
chamber 82. 
Any suitable means may be employed for sup- 
plying heat fo the contents of the chamber A s. 
As shown, the heating element J7 is provided 
with an ourlet pipe. 74 which passes through a 
manway cover 75. I-Ieat is supplied through a 
burner or burners 78 located within the lo/er tube 
or tubes of the heating element. 
As best shown in Fig. 5, the discharge ends of 
the hot water return pipes 39 may be either con- 
nected to the perforated spreader pipe 9 of the 
off return system, as indicated at 77, or may 
open near the pipe 9, both arrangements being 
shown. 
For the purpose of numerical identification the 
sub-zone C  between the wall portion 30 at the 
end of the washing bone B and the first per- 
forated partition 33 of filtering chamber may be 
referred to as a wash and discharge zone cham- 
ber and is designated by the numeral 78. The 
gas zone above the wash zone 78 has been desig- 
nated by thenumeral 79. The filter section C 2 
formed by the partitions 33 and 33' may contain 
w0od excelsior and/or glass wool or other suitable 
filtering media and may be numerically desig- 
nated 89 for the purpose of identification. The 
perforated ourlet for the off downpipe 29 entering 
the wash chamber 70 maybe numerically desig- 
nated 8 and the gas conduit cylinder also lo- 
cated within the chamber 70 and into which the 
brine return pipe 49 discharges is numerically 
designated 82. 
Within the zone A at the right of the treater 
surplus gas from the gas layer  | in the knock- 
out chamber beneath the horizontal partition 2 
may be discharged through pipe 03 into the up- 
per .gas zone 0 at the top of the heating zone A s. 
Gss may be withdrawn from the top of the set- 
tling sub-chamber C  at the extreme left of the 
treater through ourlet conduit 88 passing through 
manway cover 8, the said outlet conduit being 
controlled by a fioat actuated valve 84 within the 
chamber, the. float portion of which is carried by 
the off layer 32 within the settling chamber. 
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OPEIATION 
(a) Oil, gas ang emuision 
Off, emulsion, gas and water under pressure 
5 enter the system through an inlet pipe 8 which 
enters the inner chamber of the heat exchange 
jacket A3. The fiuid passes up and around the 
vessel $ through annulus 2 where if is preheated 
partly by the hot fiuids within the heating zone 
10 0 through the wall of vessel ,-and partly by hot 
clean off in outer annulus 4 . through jacket.wall 
3. The preheated fiuid passes out of annulus 2 
into pipe 8 through opening 7. Then it travels 
clown to spreader 9, out into ofl-emulsion zone 
15 9. The gas layer  under partition 2 com- 
prises formerly entrained gas released from the 
emu!sion and off. This gas accumulates to a 
layer thickness governed by vertical location of 
vent hole $ 5 in the off spill pipe  4. Shouldmore 
2O gas be produced than the vent holes $ 5 tan handle, 
conduit 83 which extends slightly below vent hole 
$ will conduct surplus gas to zone 20 without 
agitating the ofl-water strata in the heating zone 
8. Off and emulsion lie under the gas layr be- 
25 neath the partition 2 in a layer, allowing en- 
trained water to drop out into the brine layer 40 
and entrained gas to weather out, then the off and 
emulsion pass upward through the pipe $ 4 at inlet 
3 and out and into spreader 6 in the heàting 
30 zone. The fiuid leaves the spreader: 8 in fine 
streamlets fo be introduced into-hot washing 
zone $ 8 above the partition ! 2. Thereafter the 
fiuid lies in a layer :! 9 beneath the upper.gas zone 
20 near upper part of heating zone at F. The 
35 thickness of this impure off layer is governed by 
means of the adjustable inverted U Water out- 
let 4. I-Iere in the Zone $ 9 more water is dropped 
out due to washing and heating of the off emul- 
sion mixture, and more gas is weatheréd out into 
40 zone 29 due to heating of the ofl-emulsion mix- 
ture. This hot water or brine is returned ïoy 
gravity to the emulsion zone of the free water 
knockout chamber A  below the partition 2 
through pipe 39, where it mixes with the emul- 
45 sion, water and off in and discharging from pipe 
9 at ourlet 77. Thus this hot returned water con- 
tributes all of its heat fo the incoming fiuids, 
thereby saving this heat and aiding in the :free 
water removing process which is always en- 
50 hanced bY the addition of heat. By having the 
water return pipe 39 bend from the verticàl 
enough to become horizontal and ireferably 
even to turn upward with its out/et 77 it becomes 
impossible for the lighter off or emulsion in layer 
55  to discharge upwardiy, through pipe 9. Thus 
the off and emulsion must travel as desired up 
through pipe 4, and offerno counterfiow resist- 
ance to returning hot water through pipe 39. 
This solves the problem of intr0ducing this hot 
60 water back into the midst of the emulsion with- 
out fil effects. 
When the off and emulsion mixture are heated 
within the upper chamber A s above thepartition 
J2 gas entrained or in solution is released and 
65 accumulates in the upper part of heating cham- 
ber in zone 9. I bave round that a reasonable 
amount of gas thus produced may be carried on 
with off and emulsion through succeeding wash- 
ing zones without any fil effects on the de-emulsl- 
70 fying or washing process. However, this gas 
should 'be separated or allowed to break out of the 
off prior to. entering the off into the final settling 
zone. This is accomplished in wash and dis- 
charge zone 79. Should it prove desirable as in 
7 some cases to remove gas .in heating zone A s be- 
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fore entering the wash zones, this may be effected 
as disclcsed in my application Serial No. 713,708 
by the use of a float actuated ga 9 relief valve. 
Handling of a sudden overload of excess gas will 
be described hereinafter. 
The cil, emulsion and gas leave heating cham- 
ber A 1 at G, go down through pipe 2! in pali- 
tion 22 and discharge through spreader 23 at 
H under a pressure differential existing between 
wash zone 4 and heating zone 18. This pres- 
sure difference breaks the off and emulsion up 
into many fine streamlets as the fluid passes 
through the perforations in the spreader 
which give more washing surface contact be- 
tween the entering oil-emulsion and the hot 
brine wash water layer in the bottom oï the tank. 
This washing-contacting is thus much more 
thor0ugh and efficient here than in conventional 
emulsion treaters where gravity flow due to dif- 
ference in density of off and water is the sole 
driving force of the cil through spreading or dis- 
persing mechanisms. In this zone (24) water 
broken from the emulsion and washed out of the 
cil drops out and ifs course wfll be described 
hereinafter. The cil, unbroken emulsion and gas 
accumulate in the upper portion of zone 24. The 
gas layer 63 thickness here is governed by verti- 
cal location of ourlet pipe 6 in partition 26. The 
off layer thickness is governed by height of in- 
verted vented J water drain 62. The partially 
treated cil, emulsion and gas pass on from zone 
24 through pipe 26 af I fo zone 28, repeating the 
aforedescribed process at J and K. The number 
 of sub zones in the wash chamber B required is 
governed by the particular job to do, and the 
. amount and type of emulsions to be handled 
at a given rate. In most off treating cases two 
or three sub-wash zones are ample. The cil, con- 
taining little or no entrained water, with all 
emulsion completely broken, and gas are flnally 
discharged from chamber B into zone 78 of cham- 
. ber C at L through perforated ourlet 6! at the 
bottom of the pipe 26. The oil seeks the stratum 
3 above the level oï the water or brine and the 
gas goes on up to zone 79. The off passes hori- 
. zontally through perforated partitions 33 and 
through ilter section 86 dropping out any en- 
trained water if might bave into water stratum 
 3. The off then passes on to outlet 34 af M 
at the top of sub-zone C . The gas in zone 
in sub-chamber C  also moves horizontally 
through filter zone 86, which may contain wood 
excelsior in the ofl-water zones and glass wool 
in the gas zone, dropping out any entrained off, 
mist or foam into off stratum 3. The outgoing 
gas accumulates in the final gas zone 35 and 
leaves the tank through float acuated valve 
and passes on through the final gas ourlet 
When gas accumulates in zone 36 it forces the off 
level down, allowing the float of valve 64 to drop, 
thus automatically opening the valve which ex- 
hausts gas to any desired destination. If a float 
actuated valve is not used, then gas must pass 
with clean oil out af the perforated ourlet 34. 
.The clean hot off (and possibly gas) leaves 
through perforated ourlet 4, and passes 
through pipe 3 and on to outside jacket annu- 
- lus 4 of the heat exchange A  af inlet 37 at point 
N. Here in this outside jacket annulus the hot 
clean off gives up part oï its heat through wall 
3 to the incoming untreated fluids, thus conserv- 
ing this heat and effecting desired cooling of 
- treated off, and gives up other heat to the atmos- 
phere through wall 6 or outer jacket, thus effect- 
ing ïurther desired cooling of clean off. The 
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- clean oil leaves outer annulus at ourlet 38 at Point 
O, going directly fo stock tank storage. All 
through the treating process the gas layer serres 
a very essential purpose of sealing water remov- 
5 ing pipes to permit automatic and continuous 
withdrawal of water without danger of off carry- 
over or flooding. The gas also exerts the desired 
degree of pressure throughout the entire system, 
forcing fluids fo be treated from the zone of 
I0 highest pressure through successive zones in 
which the pressure is lower. 
(b) Wa$er flow 
Hot water or brine returns ïrom the sides of 
15 the heating zone 18 down to pipe 3 in partition 
12 at point P (Fig. 4). The water passes flrst 
downwardly, then up and out pipe 9 at ourlet 
7] to be mixed witt incoming off, emulsion, water 
and gas in and from spreader S. Ail of the water 
.0 that then ïalls out oï the oil-emulsion layer I 
in the free water knockout chamber settles down 
into zone 48 where it is picked up by the water 
ourlet pipe 4! at Q. The brine passes out of the 
tank at 42, up and over inverted U 4 which is 
25 gas vented th.rough flexible conduit 4]. The ver- 
tical location of the top or horizontal conduit 
portion of the tJ 44 governs the oil-water level 
in heating zones ! 8 and ! S. The water leaves the 
tJ pipe 44 at 1, passes down into the horizontal 
30 return pipe 46 at S through length of riser pipe 
shown as X'. This vertical length of pipe X' 
constitutes a liquid seal or resistance that forces 
the gas and oil to pursue the path heretofore 
described through the spreaders and wash zones. 
,5 The length X' extending below the water ourlet 
4! is determined by the resistance to flow of Off 
and gas through the perforated spreaders and 
wash zones that will prevail in the system. If 
this resistance is 5 pounds per square inch, then 
4o X' should be greater than 5/0.434 or 11.3 feet 
(as one foot of water head is equivalent to 0.434 
lbs. per square inch). This design is governed 
by the fmeness of oil spreaders 23, 2 and 81, 
and by the maximum flow rate of oil, emulsion 
45 and gas through them. Should a sudden surplus 
. of gas be liberated in heating chamber gas zone 
26, then if spreaders are too resistant to this gas 
and the flow of cil, the gas pressure would build 
up enough to overcome liquid seal X' and the 
5} surplus gas would be discharged with the water 
through pipe 46. This is a very desirable feature, 
as if acts as a surplus gas ourlet rom the heat- 
ing zone, avoiding gas overloading of the wash 
zones by by-passing them as does the water in 
55 pipe 4. Any surplus gas that passes through 
the pipe 46 with the water enters the gas conduit 
cylinder 82 af T through pipe riser 4. The gas 
bubbles up through the water confined in the 
cylinder or conduit 82 on into gas zone 79 with- 
60 out agitating or stirring up either the off stratum 
32 or the water stratum 3! in the chamber 78. 
Water leaves the conduit 82 at ourlet 66 near the 
bottom thereof, passing thence through the larger 
lower opening  and through the smaller per- 
65 forations in the plate 33 located above the open- 
ings 6. It will be noted that the conduit 62 dis- 
charges into the midst oï gas zone 7 above the- 
-off leveI, to assure that no gas discharges into 
clean off zone 32. Water broken out of the emul- 
70 sion and washed out of the oil in wash zones 24 
and 28 of chamber B enters the inverted, vented 
tJ pipes 6 and 66 at inlets 6! and 6 at points 
X and Z, then passes up and over horizontal por- 
tions of the pipes, thence out and into downpipes 
7 64 and 68, which als0 act as liquid seals, and 
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then into the main water conduit 48 at Y and A'. 
The water or brine then passes with other water 
drawn directly from the knockout chamber A 2 
through riser 49 as already described. The in- 
verted U pipes 52 and 58 are gas vented by top 
openings 53 and 57. The water outlets of the 
pipes 52 and 58 are preferably inside individual 
wash zones of chamber B and are attached to 
manway lids 7{] and 7! so as fo make them indi- 
vidually removable for adjustment or alteration 
or to permit cleaning the wash chambers. They 
may also be employed 5utside the vessel if so de- 
sired. IAquid seals in pipes 54 and 58 extending 
below the bottom of the treater tank, serve the 
same function s the length X' already described. 
Water passes through the opening 59 leading 
from the chamber 78 into the filter section 
where entrained oil is ltered out and joins the off 
stratum 32 above. The water goes on through 
the horizontally aligned opening 59' and also 
through the perforations in the partition 33' 
above the openings 58' fo final settling zone C 
At the point U at the bottom of zone C3 water 
is picked up by withdrawal pipe 58, passes out and 
over vented inverted U 5| at V, then through 
diaphragm ourlet valve 83 at point W to any 
desired disposal. Inverted u 5| is made adjust- 
able by unions 82 and flexible gas vent line 
which ries to gas opening 55 for venting. Valve 
83 opens when sufficient pressure head is built up 
to overcome the weighted diaphragm therein. 
The invention bas been described in detail for 
the purpose of illustration, but if will be obvious 
that numerous modifications and variations may 
be resorted fo without departing from the spirit 
of the invention. 
It bas been round that many new and unex- 
pected advantages occur from my novel struc- 
ture and mode of operation, some of which will 
now be pointed out in detail, while others will 
be apparent fo those skilled in the art without 
further elaboration. 
ADVATAGEi OF INVENTION 
(A) Free waer knockou sruc¢,ure and 
arrangeme$ 
(1) By placing the free water knockout cham- 
ber A 2 beneath the heating element |7 in a hori- 
zontal treater no sacrifice is ruade in the capacity 
of the heating zone or of heating element. Thus 
there is saved an appreciable length of vessel that 
otherwise would be required for a separate free 
water knockout chamber (as described in my 
pending application Serial No. 713,708). In the 
present device the length of vessel A folnerly 
devoted solely fo the heating chamber is serving 
a dual purpose, both functions of which enhance 
each other. 
(2) Placing the free water knockout chamber 
A  beneath the heating element |7 permits the 
gravitational return oï hot treated out water ïrom 
the heating chamber fo the free water knockout 
zone, giving this horizontal system the saine or 
similar advantages that formerly existed only in 
a vertical treater as described in my Patent 
2,26.1,101. 
(3) My novel arrangement of having hot water 
return pipes 39 curve from vertical to horizontal 
and back upwards permits introduction of hot 
water returned from the heating zone above the 
partition |2 Into the midst of the emulsion zone 
without danger of the emulsion fiowing thrmlgh 
the pipe in countercurrent fo the water, as would 
be the case should pipe 39 simply point down into 
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the emulsion layer from the partition |2 func- 
tioning as the pipe |4 fiinCtions. 
(4) By having the off and emu]sion spill from 
knockout zone | 0, below the partition | 2 to heat- 
 ing zone |8 above the partition through pipes 
leading into perforated spreaders |8 a simpler 
and more efficient structure is provided than 
that taught in my Patent No. 2,261,101, which 
first disclosed this method of a delayed emulsion 
10 zone in a free water knockout beneath a heating 
zone by a projected spreader means. The pres- 
ent device is cheaper and easier fo construct. 
It permits more thorough and flexible contact- 
ing of oil-emulsion streamlets with the heating 
15 element, as one or more horizontal spreaders may 
be easily fitted into this scheme in any fioor pat- 
tern desired fo fit a particuar designed heating 
element. As many up-pipes |4 as desired may 
be placed anywhere desired in partitior/ 
2{} troduce this emulsion into any spreader pattern 
above on partition |2. 
(5) Accumulating entrained gas under floor 
and allowing surplus gas to pass up through con- 
duit 83 into gas zone 20 is a novel and distinctly 
25 advantageous construction. This af.rangement 
permits admission of normally surplus gas vol- 
umes without undue agitation of the free water 
knockout zone or the oil-water zones of the heat- 
ing chamber. It also obviates the heating of this 
3O gas as would be the case were if bubbled up 
through the heating zone. The comparatively 
large area of emulsion surface under partition 
|2 also aids materially in more efficient and thor- 
ough separation of gas from emulsion, this be- 
35 ing possible because of gas withdrawal through 
conduit 83. 
(6) It bas been round that elongated, per- 
forated, serrated, slotted .or porous pickup and 
spreader conduits have proved very efficient in 
4o giving undisturbed and uniform pickup of water 
and thorough undisturbed spreading of incom- 
ing fiuids as described by. spreader 9 and water 
pickup4| in this disclosure,  This. design of the 
horizontal free water knockout lends itself very 
45 well to the use of such spreading and draining 
devices. 
(D By havlng the water drain-, conduit 4| at- 
tached only fo manhole plate 2, if may be easily 
removed for cleaning and thus give more access 
5O to the free water knockout chamber for ridding 
if .of accumulated sediment. 
(B) Advcntages o] general water removal 
arrangement 
55 (1) If bas been round that the large volumes 
of water removed from the off in the free water 
knockout chambers usually contain appreciable 
amounts of entrained off unless the knockout 
chamber is extremely large or unless the water is 
6O passed through some sort of deterrent or filter 
medium for remeving this off. The design of com- 
pact, economical pressure operated treating sys- 
tems seeks the smallest possible knockout cham- 
ber, supplementing.this with a filter means. It is 
65 hot practicable fo put a filter medium in the free 
water knockout chamber presented in this dis- 
closure, so if proves advantageous fo return the 
water fo the treating system further along the 
fl0w plan, after the separated off portion bas 
70 been washed and balïïed, using a commofi lter 
for both off and water. A]so, by returning this 
free water back into the system, all water may be 
finally discharged through a single control valve 
as shown. If is always good designto bave as few 
75 filter sections as possible a itlessensconStruc: 
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tion cost and maintenance, and my method and 
arrangement follow this by having one good filter 
surface for off, water and gas. H«ving one filter 
section (sub-zone C 2) suflice is due to returning 
all removed waters fo the main treating system 
just ahead of this filter section. 
(2) In my device all water removing means are 
automatic, continuous, and maintain constant 
levels of off and water without resort fo floats, 
valves, or hand controlling. 
(3) lne liquid seal arrangement in zone B on 
the water drop pipes in conjunctionwith vented 
inverted U water drains is an important-feature 
of the water removal and return method. With- 
out the use of fioa.ts or valves, otheïvise required, 
water may be withdrawn from each zone free of 
off fiooding, allowing the off to flow by pressure 
through restricted wash zones independently of 
water inumbrance; with said water being re- 
turned te the system in sub-zone C 1 for final 
filtering and settling in sub-zones C 2 and C 3 along 
with the bafiïed, washed and de-emulsified off. 
This arrangement effets the advantage of in- 
creased eiïiciency and capacity for a giron size 
treating system as compared with conventional 
gravity fiow sYstems. 
(4) By removing water from each wash zone 
as if is separated from the off and emulsion the 
chances ïor re-emulsification oï off and water in 
succeeding wash-dispersal zones are greatly 
minimized or e!iminated completely. It is not 
broadly novel fo remove water from each baiïïe 
zone by hand controlled valves or gravitational 
fiow where off moves from one baffie fo the next 
(usually in vertical travel) by virtue of diifer- 
once in density of off and water; but fo do so as 
aforedescribed in a sysem flowing under induced 
pressures and continuously and automatically is 
a distinctive feattu'e of the present invention. 
described in my pending application Serial No. 
713,708, this pressure flow washing, dispersing, 
and baflling offers much more eciencyand 
capacity for washing and emulsion breaking due 
fo more thorough contacting oï emulsion with the 
hot water vashing medium because more fine 
streams can be formed from the off and emulsion 
than is possible in gravity fiow systems. 
(5) Removal of water from each zone. as it is 
separated further reduces the fiuid and emulsion 
load on each succeeding wash zone until the emul- 
sion is flmally and completely resolved into pure 
oil. 
(6) By having all the wash zone internal water 
removal conduits solely attached to manway lids 
as hm'ein disclosed they may easily be removed 
for scaling or cteaning, giving botter access to 
wash zones for scraping and cleaning. 
(7) By having aH return water discharge into 
a- gas conduit fiume or riser 
trapped gas and excess gas volumes flowing with 
the water are permitted to re-enter the treating 
system and pass up to the gas zone without dis- 
turbing the-oil or water strata in the settling zone. 
(C) Advantages o/]ïlter arrangement  
(1) The feature oï providing a segment C  in a 
horizontal iylinder ïormed by two vertical, per- 
forated baffles or screens comprises a simple ad'. 
effective structure ïor perïorming the filtering 
operation in an emulsion treating system. 
(2) By having manholes  and 85 ai the top 
and bottom of the filter section C  insertion and 
removai oï filter medium is facilitated. 
(3) The simple and undisturbed horizontal 
flow of off and water through the filter in sepa- 
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rate streams, as taught in this disclosure, permits 
filtered out off from the.water layer ! fo join 
the upper off stratum 3, and coalesced,.filtered 
out water from off in layer  fo join the lower 
5 water stratum $. 
(4) If, as in the case with extremely heavy 
phaltic oils, more filtering capacity than that 
herein iilustïated is required, vertical partitions 
3 and 33' may be spaced as widely apart as ex- 
] perience proves necessary, adding other op and 
bottom manways fo facilitate insertion and 
moral of the flltering medium as may be required. 
NO additional partitions would be necessary. 
(5) If has been round advantageous to ïollow 
. 5 the genera! method of roughly separating the off 
and water by washing a.d settling means, thon 
rejoining them with mflimum disturbance in 
contacting, but separately fiowing oil and water 
srata  and  respectively for final treatment, 
0 with a common filtering of both streams in zone 
C  if necessary, or merely common sett]ing if 
terin or deterring prove unnecessary. This 
tains because, without disturbance or undue agi- 
tation, off and water will hot mix or emu]sify 
25 once they are thoroughly separated. The present 
method of roughly separating out the water in 
chamber A, thoroughly treating the separated 
emu!sion in chambeï B, then recombining them 
in zone C 1 of chamber C in separate undisturbed 
0 strata for final filtering or settling, or both, con- 
stitutes an important feature of the invention. 
Previous systems that undertake to filter off for 
the purpose of removing entrained off or other 
foreign marrer do so v.dth independent filters ïor 
35 both off- and vater, thereby complicating and 
hampering the eificiency of their process and 
ing to benefit from the a.dvantages shown in this 
disclosure.. 
. (6) 2oEy-improved 'fi!tering arrangement in an 
40 emulsion treating system àlso permits mist ex- 
traction from gas with the saine filter section 
used Ior the off and water, allowing the fil- 
tered out off entraimnent from the gas fo re- 
turn directly fo the off stratum. 
45 (D) Advantages o/ gas handling arrangement 
(1) By venting gas through the pipe 85 as de- 
scribed/unwanted agitation of the emulsion set- 
tling zone in the free water knockout chamber 
0 C  is greatly mLuimized. 
(2) By venting this gas thusly through pipe 
 agitation of ofl-water strata-in the heating 
zone Al is also minimized, thereby permitting 
important use of the heating chamber as an ad- 
55 ditional settling chamber for dropping out 
water, tht enhancing the efficiency of the free 
water knockout chamber. 
(3) Avoida.nce of bubbling surplus gas up 
through hot off fil the heating chamber mini- 
6o mizes agitation of the off and weathering or drip- 
ping of light ends and vapors from the oil. 
(4) Bypassing gas through conduit 3 through 
the heatLug zone saves on ïuel and unnecessary 
loading of the heating system by avoiding heat- 
6 ing of the gas. 
(5) Alowing surplus gas to leave the heating 
chamber with water only through pipes |, 
and G, bypassing succeeding wash zones, avoids 
undue turbulence and the cutting effect that gas 
î0 would cause when .passing with off, emulsion and 
water through perforated or porous spreaders 
in said Wash zones. 
(6) Re-introducing this surplus ga.s with 
water through pipe 45 into the gas conduit fiume 
  permits the gas to pass safely through the off- 
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Water settiing zone C' with minimum disturb- 
ance to either. 
(7) Ffltering gas, .along with off and water, 
through a common filter or impediment in zone 
C 2 knocks out of the gas entrained off, ïoam or 
mist, allowing these substances to rejoin the off 
stratum 32 immediately beneath the gas stratum 
79. Many .oils bave been round to be ex- 
tremely subject to ïoaming when they are heated 
and when their gases are released. Separation 
or saving of this oil foam bas proved to be a 
diflicult problem to handle with conventional 
treating and separating, systems. My improved 
gas filtering arrangement bas proved to be a very 
adequate answer to this problem. If desired, 
a layer of glasswool may be used to advantage 
on top of wood excelsior in the filter section C 2, 
the gas passing through the glasswool, and the 
off and water through the wood excelsior. 
Glasswool will hot pack or become water soaked 
and settle, as will wood excelsior, and it bas 
proved to be a most excellent mist extracting 
medium for gas. .  
8) A simple .fioat controlled .valve arrange- 
ment 84 for removing gas ïrom the system is 
shown which is adequate and easy to remove 
for cleaning or inspection by attaching it solely 
to the lid of manway 8. If, for any reason, an 
oil and gas separator should be required ahead 
of the treating system herein described, then 
this gas discha#ge valve might hot be required, 
as the small a.mount of entrained gas carried into 
thesystem from the.oil and gaseparator could 
then overfiow through pipe 34 with the clean 
off and travel with the same off to the tock 
storage tank, thereby reabsorbing all vapors con- 
tained in the gas back into the cooled clean off. 
(9) A further advantage oï this gas handling 
arrangement is the large surïace area available 
in a horizontal system such as this for separat- 
ing gas from the off and dropping the entrained 
off out of the gas. Ail oï the area beneath the 
ïree water knockout partition 12 isavailable for 
gas .separation, as is all the area above the off 
stratum in the heating chamber and all the off 
stratum depicted as 32 in this disclosure. This 
advantage obtains without sacrifice to the good 
emulsion treating features of the system, as this 
gas arrangement definitely enhanees the treat- 
ing method herein described. 
1. An emulsion treater comprising an elon- 
gated horizontally disposed tubular casing com- 
prising a plurality of separate chambers in hori- 
zontal alignment, including at one end a com- 
bined heating and free water knockout cham- 
ber, and at the other end a filtering settling 
chamber, and an intermediate washing and baf- 
fiing chamber, substantially upright partitions 
separating the horizontally aligned chambers, 
a horizontal partition separating the combined 
heating and knockout chamber into upper .and 
10wer heating and free water knockout zones re- 
spectively, means for supplying under pressure 
fiuid t0 be treated to the free water knockout 
zone, restricted conduit means for conducting 
fiuid undergoing treatment thr0ugh said parti- 
tions, and means for separately withdrawing-off 
and water from the treater. -  
2. An emulsion treater .comprising an elon- 
gated horizontally disposed tubular casing; 
right partitions separating the casing into aplu- 
rality of chambers in horizontal alignment, Par-. 
titions separating . said . horizontally . aligned 
chambers, said casffg :nPiudrg a .one ' end ïa 
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combined heating and ïree water knockout water 
chamber, and at the other end a iltering and 
settling, chamber, and an intermediate washing 
and baffling chamber, said combined heating and 
5: knockout chamber including a horizontal par- 
tition dividing a lower water knockout zone ïrom 
a superposed heating zone, means for withdraw- 
ing hot clean off ïrom the upper portion of the 
filtering and settling chamber, means for sup- 
0  plying fiuid to be treated to the water knockout 
zone, and a heat interchanger substantially com- 
pletely surrounding and in close proxirnity to 
the treater at the heating end thereof, having 
an outer jacket for receiving the hot off ïrom the 
15: filtering and settling chamber, and an inner 
jacket ïor receiving the fiuid to be treated prior 
to its entrance into the treater, whereby the in- 
coming fiuid is preheated and the outgoing off 
is cooled prior to its passage to storage. 
2.0. 3. A method of treating mixed lïuid from an 
off well, which fiuid includes water, off and emul- 
sion, which comprises first separating free water 
ïrom the off and emulsion, then subjecting the 
off and emulsion to heat treatment and wash- 
5 ing fo resolve the emulsion and remove any re- 
. maining water therefrom, then rejoining the sep-' 
arated out water with the treated off in super- 
posed horizontally moving strata for final fiota- 
tion of off from the water. 
30 4. A method of treating emulsion in a hori- 
zontal treater, which comprises breakingl the 
emulsion in a series of steps, removing ïrom the 
treater water treated out in each step, and 
combining the removed water with the fmished 
35 off in superpOsed horizontally moving strata 
within the treater for final fiotation of off from 
the water, and settling of entrained water from 
the off. 
5. A method of treating mixed fiuid from an 
40 off well, which fiuid includes water, off and emul- 
sion, which comprises first separating ïree water 
ïrom the off and emulsion, then subjecting the 
off and emulsion to heat treatment and wash- 
ing to resolve the emulsion and remove any re- 
maining water thereïrom, then rejoining the 
45 separated out water with the treated off in super- 
posed horizontally moving strata for final fiota- 
tion of off ïrom the water and filtering the off 
and water strata during their horizontal move- 
ment. 
50 6. A method of treating emulsion, which com- 
prises breaMng the emulsion in a series of steps, 
removing water treated out in each step, and 
recombining the removed water with the finished 
off in superposed horizontally moving strata for 
55 final fiotation of off ïrom the water, and the 
settling oï entrained water from the off, and 
filtering the off and water strata during their 
horizontal movement. 
7. A method as set forth in claire 4 wherein 
60 
gas is separated from the emulsion in each step 
in a plurality of separate zones, and a portion 
of the removed gas is removed with the water in 
each step, while a portion of the gas is main- 
65 tained with the off, thereby insuring the main- 
tenance of a gas seal in each zone, while avoid- 
ing overloading of said zone with gas. 
8. An emulsion treater including a pluraiity 
of horizontally aligned wash chambers for sep- 
7O aration of off, gas and water from the emulsion, 
upright partition means separating the cham- 
bers, restricted conduits connecting said cham-. 
bers and extending through.each:of said par- 
tition means, and means for withdrawing Water 
5 from each chamber comprising gas vented liquid 
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eal risers, one in each chamber, each compris- 
ing an inverted U-tube having one leg open- 
ing ai the bottom of the chamber fo permit wa- 
ter fo enter, and having a second leg connected 
thereto .near the top of the riser and extending 
downwardly through the bottom of the chamber 
for discharge of water, and each having a gas 
vent pipe extending" into the upper portion of 
the chamber. 
9. In an emulsion treater comprising a closed 
horizontally-disposed casing, a combined heating 
and free water knockout chamber adjacent one 
end of the casing, an upright partition separat- 
ing the heating and free water knockout cham- 
ber from the remainder of the treater, a hori- 
zontal partition separating the combined heat- 
ing and free water knockout chamber into an 
upper heating zone and a lower free water knock- 
out zone, means for admitting fluid tobe treated 
fo the free water knockout zone, heating means 
within the upper chamber, means for passing 
fluid fïom which free water has been separated 
through .the. partition into contact with the 
heating unit of said heating chamber whereby 
the fiuid is separated into water, oily and gase- 
ous portions, means for maintaining a controlled 
liquid level within the heating chamber, means 
for Passing the oily fluid from the heating cham- 
ber through the upright, partition for further 
treatment of said oily fluid, and an equalizing 
pipe extending from the top of the heating 
chamber tv a space just below the horizontal par- 
tition in the fïee water knockout zone. 
i0. An emulsion treater having an upper heat- 
ing chamber and a lower free water knockout 
chamber, a horizontal partition separating said 
chambeïs, means for admitting emulsion fo be 
treated to the knockout chamber beneath the 
partition, means for mairtaining a gas zone 
below the partition, means for passing emulsion 
from which free water has been separated from 
the lower fo the upper chamber, means for re- 
turning hot treated-out-water from the heating 
chamber fo the free water knockout chamber, 
means for withdrawing the treated emulsion 
from the upper portion of the heating chamber, 
means îo r maintaining a layer of gas under pres- 
sure in a gas zone above the liquid level in the 
heating chamber, and means, including a pipe 
opening just beneath the partition and extend- 
ing into the gas zone in the heating chamber, 
for permitting excess gas separated out in the 
knockout chamber to pass from the gas zone 
below the partition fo said up,per gas zone. 
11. An emulsion treater comprising a horizon- 
tally disposed tubular casing having an imper- 
forate horizontal partition forming an upper 
heating chamber having a heating unit therein 
and a lower free water knockout chamber, means 
for admitting emulsion fo be treateoE fo the 
knockout chamber beneath the partition, emul- 
sion transfer means for passing emulsion from 
which free water has been separated from the 
lower to the upper chamber, means for return- 
ing hot treated out water from the heating cham- 
ber to thWfree water knockout chamber, mean s 
for withdrawing water ïrom the lower portion 
of the chamber, and means for withdrawing the 
treated emulsion from the upper portion of the 
heating chamber, said emulsion transfer means 
between the upper and lower chambers compris- 
ing a pipe passing through the partition and 
having an inlet opening spaced substantiálly 
below the partition and having a gas discharge 
opening intermediate said partition and said in- 
let opening. 

12. An emulsion treater comprising a horizo- 
tally disposed tubular casing, an imperforate 
horizontal partition forming a heating chamber 
Ln the upper portion of said casing and a free 
$ water knockout chambez in the lower portior of 
said casing, means for admitting emulsion tobe 
treated to the water knockout chamber, means 
in said knockout chamber for separating the free 
water îrom the emulsion, emulsion transïer 
1{} means for passing emulsion from which free 
water has beer separated, ïrom the water knock- 
out chamber fo the heating chamber, heating 
means in the heating chamber for separating 
additional water ïrom the emulsion, gravity 
l means for returning the separated out water 
from the heating chamber to the water knock- 
out chamber, means for withdrawing emulsion 
from the heating chamber for ïurther treatment, 
means for withdrawing water ïrom the water 
{} knockout chamber, said emulsion transfer means 
between the upper and lower chambers compris- 
ing a pipe passing through the partition and 
having an inlet opening spaced substantially be- 
low the partition and having a gas discharge 
OE opening irtermediate said partition and said in- 
let opening, means for maintaining a layer of 
gas under pressure in a gas zone above the liq- 
uid level in the heating chamber, and pipe means 
for conveying gas separated out in the knock- 
8@ out zone fo saîd upper gas zone. 
13. An emulsion treater comprising a single 
elongated horizontally disposed tubular casing 
having a plurality of chambers in horizontal 
alignment, including ai one end a combined 
8 heating and knockout chamber, and ai the other 
end a ffltering and settling chamber, and an 
intermediate washing and bafing chamber, sub- 
stantial!y vertical partitions separating the hori- 
zontally aligned chambers, a horizontal parti- 
4{} tion dividing the combined heating and knock- 
out chamber into separate superposed free wa- 
ter knockout and heating chambers, means for 
withdrawing hot clean off from the upper portion 
of the ffltering and settling chamber, heating 
45 means within the heating zone, means for pass- 
ing fluid tobe treated successively through the 
water knockout zone, the heating zone, the wash- 
ing and bafing chamber and the settling cham- 
ber, means for withdrawing hot treated off from 
50 the upper portion of the settling chamber, means 
for withdrawing water from the lower portion of 
the settling chamber, and a heat interchanger 
substantially completeIy surrounding and in close 
prximity fo the treater at the heating end 
55 thereof, having an outer jacket for receiving 
the hot off ïrom the filtering and settiing cham- 
ber, and an inner jacket fo receiving the fluid 
fo be treated prior fo ifs entrance into the treater, 
whereby the incoming fluid is preheated and the 
60 outgoing off is cooled prior to ifs passage fo 
storage. 
14. An emulsion treater comprising a single 
elongated horizontally disposed tubular casing 
having a plurality of chambers in horizontal 
65 alignment, including ai one end a cmbined 
heating and knockout chamber, and ai the other 
end a filtering and settling ,chamber, and an 
intermediate washing and bafing chamber, said 
combined heating and knockout chamber includ- 
70 ing a horizontal partition dividing a lower water 
knockout zone from a superposed heating zone, 
sustartially vertical partitions separating the 
horizontally aligned chambers, means for with. 
drawing hot clean off ïrom the upper portion 
7 of the ffltering and settling chamber, means for 



sUpplynff ïlud tobe treated to the water knock- 
out zone, and a heat interchanger substantially 
completely surrounding and4n close proximity to 
the treater at the heating end thereof, having an 
outer jacket for receiving the hot off ïrom the fil- 
tering and settling chamber, and an inner jacket 
for receiving the fluid te be treated prior toits 
entrance into the treater, whereby the incoming 
fluid is preheated and the outgoing off is cooled 
prior fo ifs passage to storage, means f-or pass- 
ing fluid from which free water has been sepa- 
rated from said knockout Zone to the heating 
zone, means for maintaining a pressure differ- 
ential in said chambers decreasing in the succes- 
sive chambers from the heating and knockout 
chamber to the other end of the treater, and. 
means for successively passing the fluid, under- 
going treatment fï.om the heating zone to. thè 
settling chamber under the iralunce of said 

ing to the upper portio.n of its zone, whereby 
gas zones of successively diminishing pressures 
are provided ai the upper portion of each cham- 
ber. 
5 18. An emulsion treater comprising a closed 
tank having a horizontal partition dividing the 
tank into an upper heating chamber and a lower 
free water knockout chamber, a heating unit 
within the upper chamber, means, including a 
i0 conduit discharging into the Iower chamber be- 
low. the partition, for supplying under pressure 
emulsion fluid fo be treated to the free water 
knockout chamber to permit gravity separation 
of the free water and the fluid being treated 
15 with consequent formation of a lower water layer 
and a superposed layer of emn]sion beneath the 
partition, emulsion transfer means including one 
or more conduits extending through the parti- 
tion having an inlet spaced below the partition to 

pressure differential zone. 
15. An oil-emulsion treater comprising a sin- 
gle elongated horizontally disposed tubular cas- 
ing comprising a plura!ity of chambers in hori- 
zontal alignment, including atone end .a com- 
bined heating and knockout chamber, and 
the other end a settling chamber, substantiall 
vertical partition means separating said hori- 
zontally aligned chambers, restricted fluid pàs- 
sageways connecting said chambers and a 'hori- 
zontal partition separating the heating and 30 
knockout chambers means for passing under pres- 
sure fluid undergoing treatment successvely 
through the free water knock0ut, heating and 
settling chambers, means for. withdrawing waï 
ter from the knockout chamber and dischrging 
it into the lower portion of' the flRering and.set 
tling chamber, and means for separately with- 
drawing substantially water free off and off free 
water from the system from the settling, cham- 
ber. 
16. An emulsion treater including a horizon- 
tal casing, means for forming a gas pressure 
zone at the top thereof, said casing having a 
heating chamber ai one end thereof; heting 
means therein, a settiing chamber at the other 
end, and a washing chmber intermèdiate-the 
heating and settiing chamber and communicat- 
ing with each other, upright partitions separat- 
ing said chambers, all said chambers communi- 
cating at the top with said gas zone, means for 
passing under pressure fluid undergoing treat- 
ment successively through the heating, washing 
and settling chambers, said washing chamber 
including a series of water discharge conduits 
each having an upwardly extending gas vent 
pipe communicating with said gas zone, and 
means for maintaining a pressure differential in 
said chambers decreasing in the successive 
chambers from the heating chamber to the set- 
tling chamber. 
17. An emulsion treater including a pl,rality 
of laterally disposed washing and agitating 
zones, partitions separating said zones into sepa-. 
rate chambers, means for passing under gradu- 
ally dimin]shing pressure an emulsion fluid to 
be treated successively through said zone or sep- 
aration of gas and water from the oil-in said 
fluid, and means, including a series of inverted 
U-tubes, located in said. successive chambers, 
for withdrawing water in separate streams from 
Said separate Chambers, the water in]et of each 
of said tubes being in the lower portion of its 
chamber, the leg including the water ourlet ex- 
tending through and below its respective cham- 
ber, and each haing  gas. vent Pipe extend- 
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20. permit upward passage of emulsion from which 
the free water has been separated into the upper 
chamber fo be subjected fo heat.treatment to 
effect a breakdovn of the emulsion into ofly 
and water portions, means :for withdrawing the 
 ofly portionfrom the upper chamber, and wa- 
ter return means for transferring separated out 
water from the upper chamber to the lower 
chamber, said water return means comprising a 
conduit extending through the partition and 
discharging at a point above the level of the 
in]et of the emulsion transfer means, said pipe 
being upwardly bent intermediate its ends to 
prevent reverse passage of emulsion there- 
through. 
19. An emulsion treater comprising a closed 
taïfl having an imperforate horizontal parti- 
tion dividing the tank into upper and lower 
chambers, means for supplying heat to the 
per chamber, means for supplying under pres- 
sure emu]sion fluid to be treated to the lower 
chamber fo permit gravity separation of free 
water from the fluid, emulsion transfer means 
permitting emulsion from the lower chamber to 
pass fo the upper chamber for heat treatment 
fo break the emulsion, said transfer means com- 
45 prising a pipe extending through the partition 
and having ifs in]et spaced below the level of 
the partition, said pipe having an opening 
low the partition and above the in]et to permit 
escape of gas, the pipe being imperforate 
50 tween said gas escape opening and said partition 
whereby an insulating blanket of gas is provided 
below the partition and separating the upper 
and lower chambers of said tank, venting means 
 .for releasing excess gas from beneath the par- 
55 tition, and means for returning the separated 
out watery portion released from the emulsion 
in the upper chamber to the lower chamber. 
20. An emulsion treater comprising a closed 
tank having an imperforate horizontal partition 
60 dividing the tank into upper and lower cham- 
bots, means for supplying heat to the upper 
chamber, means for supplying under pressure 
emulsion fluid fo be treated to the lower cham- 
65 ber to pmTnit gravity separation of free wa- 
ter from the fluid, emulsion transfer means com- 
prising a pipe extending through the partition 
and having its in]et spaced below the level of 
the partition, said pipe having an opening 
ï0 low the partitio.n and above the inlet to per- 
mit escape of gas, the pipe being imperforate 
between said gas escape opening and said par- 
tition whereby an insulating blanket of gas is 
provided below the partition and separating the 
75 upper and lower chambers of said tank, means 
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for releasing excess gas whiçh accumulates be- 
neath said partition comp.rising a pipe. extendin 
into the as zone beneath the partition and d- 
,charing into the upper pal't of the upper cha.ni- 
ber, and .nieans for returning the separated out 5 
water fro.ni the upper cha.niber to the lower. 
cha.niber. 
,1. An e.niulsion treater c0mpris.ins" an elon- 
ated, horizontally disposel tubular casing, ver- 
tical partition mieans dividin the csing ino 
separate treatin cha.nibers in horizontal alin- 
.nient includin atone end a settling, cha.niber 
and at the other end a. co..nibined heatin and. 
free water knockout ci%a.niber, a horizontal par- 
tition, separatin said c0.nibined chamber- into 15 
superposed free water k0ckot and e.niulion. 
heatin zones, .nieans for. supplyin under pres- 
sure emu]sion fluid tobe treated t0 the free wa- 
ter knockout cha.niber to permit, separtion Qf 
free water from the e.niulsion, conduit .nieans  for 
transferrin water fro.ni the botto.ni o the f.ree 
water knockout cha.niber to the sett!ing chamber, 
an e.niulsion transfer pipe extending throuh the 
horizontal partition to per,mit pas_sae of e.niul- 
sion fro.ni the free water knockout zone. t0 th 25 
heatin zone fo effect breakdown of sad e.niUI- 
sion, means for returnin separated Qut 
from the e.niulsion treatin zon fo the ïree. war 
ter knockout zone, restricted conduit means. 
transferring heated emulsion fluiC fro.ni said S0 
e.niuision heatn zone to said sett!in cha.nibe» 
and mieans for separately withdrawin off and 
water fro.ni the settlin chamber at. diffm, en 
levels. 
,2. An emulsion treater co.niprising  closed  
tank havin wa]l portions deflnin: a settlin 
chamber, .nieans for supplying, under pressure 
fo said cha.niber fluid to be tread containin 
as, water and off to per,mit sepration, into 
superposed water, off and as lFers hydrostatic 0 
mieans for .niaintaining a liquid le/el within said 
tank, said .nieans includin an oil dischare pipe 
havL its inlet near the top of the tank but 
spaced below the sa.nie and a water, withdzawal 
pipe havin ifs inlet near the boto.ni of the tank  
and. incIudin8 an inverted U-tube.to maintain/ 
the liquid level, and .nieans-for withIrawing sur- 
plus as fro_ni the zone above the off le,e1 com- 
prisin a conduit openin within the cha.niber- 
above the level of the out!et Qf the off with- 0 
drawal pipe, said conduit lealin to the exte-. 
lior of the tank, a control valve-within, said pipe 
and .nieans for auto.niatica-lly openin, or clos, in said valve according to variati0ns in the 
off level co.niprisin a float conneced t9 said vale 
and adapted fo be supported p0n the surface 
of the off within the tank and to fluctate with 
the variations in the level of th 
P,3. An e.niulsion treater- comp_rlsin a. sinle 
elonated ho'izontally dispose.d_, tubutar., can 
havin a as zone extendin alQng the upp.e- 
portion thereof, substantially .vertical: partitito_s 
separating the casin into successive horizq.nta_l_lF, 
disposed chambers for perfor.niinE diver_se trea-. 
in operations upon the fluid, undeoin teatr 
ment, said horizontI1F disposed, cha-nibers- 
cludin a combined heatin and fïee,water, knockr 
out cha.niber, a horizontal artitior separatin- 
the co.nibined chamiber into: UPler. ard, lower 
heain and free water knockouç ch.nibes/ 
spectivetF, .nieans fol" passin_ under loE'essure flid. 
underoing treatment successively-throu th.e/ 
free water knockout and heating chambers, ard 
thence throuh the re.niainin cha.m, bers. of the. 
series for further treat.nient,..niean f-sep.a» 
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rate!y, withdrawing off and water from the. Iast 
chambr: of the series at different levels, and. 
means f0rreturning water-separated out inc pxer 
vious, chamibers  of the. ser-ie to the. last cha.ni- 
ber. of the series_ to permit final separation of- off 
therefromi. 
2. An e.niuIsion treater comprising a single. 
horizontally, dispo.sed-elongated tubular casing: 
having: a!igned treating cha.nibers, therein, upr. 
10 right: partitions.separating the. cha.nibers and ex- 
" tending from top to bottom of said cash%g, said 
partitions having restricted openings to provide 
co.ni.niunication between the uçcessive cha.nibers, 
means, for passing, fiuïd, undergoing treat.nient 
u.nder pressure through successive cha.nibe: for 
separat.ion of water, off. and gas fro.ni the fiuid, 
.nieans for separately withdrawing, clean off. and 
off free water fro.ni the las treating cha.nibe 
of the series, .nieans for with.drawing water sep- 
rated out in previous chamber- of- the series_ fromi 
the. tl:eater and for returning the sa,me, to the 
last chamiber of the series fo permit recovery of 
any. re.niaining traces of. off in the previously 
separated out Water, and hydrostatic means for 
maintaining a controlled liquid, level in all the 
cha.nibers of the treater. 
5. An e.niulsion treater, comiprising- a sing!e 
elongated horizontally disposed tubuiar casing 
having a. pluraIity of separate chambers ar- 
ranged in horizongal aignment for perfor-niing 
diverse, tçeating/operations, upon the fiuid un- 
dergoing teat.nient, said cha.nibers includng, a 
co.nibined heating and knockout chamiber and a 
separating and settling chamiber, upright parti- 
tion means separating said horizontally aligned 
chamibers, a. horiz0ntally, disposed Pa-rtition sepa- 
rating the heaing and. knockout Cha.niber. int0 
a Iower free water knockout portion and an up- 
per heating- portion, heating .nieans. within, the 
upper zone, .nieans for passing under pressure. 
e.niuIsion fiuid fo be treated successively through 
the. free water knockout and heaçing portions 
of the. comibined heating, and knockouC cha.niber 
and thence fo the settling chamiber, means for 
withdrawing water sepalated out in the free 
water, knockout cha.nibeç and disçhargingit into 
the lower portion of the separa.ting and settling 
chamber, and .nieans for separately withdrawing. 
off and water fro.ni different Ievels: of the sert. 
tting cha.niber. 
26.. The process: of operating: an emiuision 
treater, including, a s.ees o separate horizon- 
talty: aligned treating cha.nibers enclosed in a 
single horizontally dispsed cas'mg, which proc- 
5. ess comiprises passing e.niulsion fiuid fo be treated 
' successivelF through, said. cha.nibers and sub- 
jecting fiuid, underg0ing trea.nient fo successive 
heating, vashing and sett!ing, opera.ti0ns: in sep- 
arate chamibers, withdrawing substntaIly all 
of the off obtained fromi said fiuid fro.ni the final 
6). cha.nib,er of the series and separa-tëlF withdraw 
in substantial]y alt. iree water f.rom the sa.nie 
cha.nibe, r af a different Ievel and throughout the 
operation cqntinuosly withdrawing separated 
out water during the heating, and. washing oper- 
ations and retur_ing such. separated out water to 
the final cha.niber t0 permit remioval of any 
traces of off remiaining in the. separated out. 
water 
27.. A process as. set forth in claimi 26 wherein 
0. a gas blanket, is..niaintained at the _t.p of- each 
of the treating chambers to minimize turbulence. 
RANSOlV W. ERWN. 
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